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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1(2) of such treaty in the English language. 

2. Claims 12-28 are rejected under 35 U.S.C. 102(e) as being anticipated by Trainin et al. 
(US 2002/0144073). 

Regarding Claim 12, Trainin discloses a method of managing a heap memory 
comprising: 

maintaining unused blocks of heap memory as a linked list, and wherein the unused 
blocks of the linked list comprise a first block at a beginning of the linked list, a second block 
pointed to the first block, and a third block at an end of the linked list (Figure 4); 

removing, by a software stream, the first block from the linked list, thus making the 
second block the beginning of the linked list ("memory block from the heap is allocated and 
removed from the linked list of free blocks", Page 3, Paragraph 36); and 

returning a return block, by a hardware device that used the return block, to the linked list 
by placing the return block at the end of the linked list ("freed blocks are returned to the linked 
list", Page 3, Paragraph 38), wherein non-free blocks are allocated to tasks being performed 
by a hardware device using the memory (Page 3, paragraph 0032) and newly freed blocks 
are freed by the hardware device that was using them once they are no longer in use; in 
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freeing these blocks, the return to the linked list is initiated, therefore, the hardware device 
that was using the blocks initiates the return to the linked list. 

Regarding Claim 13, Trainin discloses a method for placing a freed block of a heap 
memory at the top of a linked list (first end of the linked list) and modifying the same method to 
place the block of heap memory at the bottom of the linked list (second end of the linked list). 
To perform this task, 

a "null" pointer must be written in the next block field of the return block of the heap 
memory; 

the block number of the return block of heap memory must be writing in the next block 
field of a last block of heap memory in the linked list; 

and the contents of the bottom register must be changed to point to the return block of 
heap memory. 

These changes allow for the new block of heap memory to be properly placed as the last entry of 
the linked list (page 3, paragraph 38). 

Regarding Claims 14-15, Trainin discloses the method of allocating blocks from a heap 
memory and removing such block from the linked lists by: 

determining a block number of the primary block; 

reading a next block field of the primary block of memory ("next free block address"); 
and removing the primary block if the next block field of the primary block does not 
indicate a null (Page 3, paragraph 37). 

This system checks if the next block field of the primary block is a "null", indicating that 
this is the last block of the linked list, prior to removing a block of heap memory from the 
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linked list. Additionally, when removing the top block of the heap memory, the new top 
block must be adjusted to point to the top of the heap ("writing the block number of the 
second block to the top register"). In determining the block number of the primary block, 
this block number must be read from the top register in the linked list. 
Regarding Claims 16-18, Trainin discloses a method for placing a freed (fourth) block of 

a heap memory at the top of a linked list (beginning of the linked list). To accomplish this, the 

system has to 

read a top register, the top register identifying the beginning of the linked list ("address of 
the first free block"); 

write the block number the block identified by the top register to a next block field of the 
freed block of heap memory ("next free block address is updated to point to the former first free 
block"); 

and write the block number of the freed block to a top register. 

These changes allow for the new block of heap memory (fourth block) to be properly 
placed as the first entry of the linked list (page 3, paragraph 38). 

Regarding Claim 19, Trainin discloses a method of managing a heap memory in a 
computer system, the method comprising: allowing a software thread to add and remove blocks 
of heap memory from a linked list of free blocks of heap memory in a last-in/first-out fashion at 
a first end of the linked list (memory blocks allocated for use and removed from the linked list. 
when freed, are returned to the linked list, Page 3, paragraph 32-38); and allowing a hardware 
device that uses blocks of heap memory to add blocks the of heap memory to the linked list of 
free blocks of heap memory at a second end of the linked list, wherein non-free blocks are 
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allocated to tasks being performed by a hardware device using the memory (Page 3, 
paragraph 0032) and newly freed blocks are freed by the hardware device that was using 
them once they are no longer in use; in freeing these blocks, the return to the linked list is 
initiated, therefore, the hardware device that was using the blocks initiates the return to the 
linked list. 

Trainin discloses the ability to return and remove blocks from both ends of the linked list. 
When performing both removal and return operations at the same end of the linked list, the 
linked list is behaving in a LIFO fashion. It is understood that in the process of returning and 
removing blocks from the linked list, both hardware (such as buses for transfer of data) and 
software (such as allocation software) are used. 

Regarding Claims 20-21, Trainin discloses the method of managing a heap memory in a 
computer system wherein allowing a software thread to remove blocks of heap memory in LIFO 
fashion further comprises: 

determining, by the software thread, a block number of a block of heap memory at the 
first end of the linked list ("first free block"); 

and removing the block of heap memory at the first end of the linked list (Page 3, 
paragraph 39), 

In determining the block number of the first free block of the linked lists, this number is 
read from the linked list (Paragraphs 32-39). 

Regarding Claim 22, Trainin discloses a method of managing a heap memory in a 
computer system wherein removing the block of heap memory at the first end of the linked list 
further comprises: 
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reading a next block field of the block of heap memory at the first end of the linked list to 
identify a block number of a next block in the linked list ("next free block address"); 

and writing the block number of the next block in the linked list to the beginning register 
(Page 3-4, Paragraphs 32-42), 

Regarding Claim 23-25, Trainin discloses a method of managing a heap memory in a 
computer system wherein allowing a software thread to add blocks of heap memory in LIFO 
fashion further comprises: 

determining, by the software thread, a block number of a block of heap memory at the 
first end of the linked list ("first free block of the linked list"); 

writing the block number of the block of heap memory at the first end of the linked list to 
a next block field of a return block of heap memory ("the next free block address is updated to 
point to the former first free block") 

and making the return block of heap memory the first end of the linked list. 

These changes allow for the new block of heap memory to be properly placed as the first 
entry of the linked list (page 3, paragraph 38). In determining the block number of the first free 
block of the linked list, this data must be read from the linked list. 

Regarding Claims 26-28, Trainin. discloses a method for placing a freed block of heap 
memory at the beginning of a linked list. In addition, Trainin discloses that the same method, 
only modified can be used to place the block of heap memory at the end of the linked list. In 
reversing this method, the system must: 

determine, by reading, a block number of a block of heap memory the second end of the 
linked list; 



Application/Control Number: 10/037,806 Page 7 

Art Unit: 2188 

write a block number of a return block of heap memory to a next block field of the block 
of heap memory at the second end of the linked list; 

and making the return block of heap memory the second end of the linked list (Page 3, 
Paragraph 38). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1, 3-11, 29-30, and 32-38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Trainin et al (US 2002/0144073) in view of Roohparvar et al. (6,504,768). 

Regarding Claims 1 and 7, Trainin et al. discloses: 

performing, by a software stream, heap memory operations on a first end of a linked list 
of free heap memory of a heap pile ("block from heap is allocated for use and removed from the 
linked list.. ."). 

and returning, by a hardware device that used the return block, a return block of heap 
memory to the heap pile at a second end of the linked list of free heap memory ("when no longer 
needed, it is freed and returned to the linked list"), wherein non-free blocks are allocated to 
tasks being performed by a hardware device using the memory (Page 3, paragraph 0032) 
and newly freed blocks are freed by the hardware device that was using them once they are 
no longer in use; in freeing these blocks, the return to the linked list is initiated, therefore, 
the hardware device that was using the blocks initiates the return to the linked list. 
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In this system allocation software is used to allocate the blocks that are being removed 
from the linked list. Additionally, hardware components are also used in the transferring of the 
data in the blocks. In this case, the first end of the heap is the bottom of the heap, and the second 
end is the beginning of the heap (Page 3, paragraphs 36- 38). 

Trainin et al. does not teach concurrently returning a block of heap memory to the heap 
pile while heap operations are being performed on the other end of the linked list. 

Roohparvar et al. discloses improving memory access speeds by performing operations in 
a concurrent manner (Column 2, lines 9-14). It would have been obvious to one of ordinary skill 
in the art at the time the invention was made to change the invention of Trainin et al. so that the 
allocation and returning of blocks to the heap are done concurrently since doing so would save 
processing time and make the system more versatile. 

Regarding Claim 3, Trainin discloses a method for placing a freed block of a heap 
memory at the top of a linked list (first end of the linked list) and modifying the same method to 
place the block of heap memory at the bottom of the linked list (second end of the linked list). 
To perform this task, 

a "null" pointer must be written in the next block field of the return block of the heap 
memory; 

the block number of the return block of heap memory must be writing in the next block 
field of a last block of heap memory in the linked list; 

and the contents of the bottom register must be changed to point to the return block of 
heap memory. 
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These changes allow for the new block of heap memory to be properly placed as the last 
entry of the linked list (page 3, paragraph 38). 

Regarding Claim 4, Trainin discloses a method for placing a freed block of a heap 
memory at the top of a linked list (first end of the linked list) and modifying the same method to 
place the block of heap memory at the bottom of the linked list (second end of the linked list). 
This method can be used to return block of heap memory and place it at the first end (top) of the 
linked list. In placing this block at the top of this linked list, this block will be the first block 
available for use (Page 3, paragraph 38). 

Regarding Claim 5, Trainin discloses a method for placing a freed block of a heap 
memory at the top of a linked list (first end of the linked list). To accomplish this, the system has 
to 

determine the block number of a primary block of heap memory resident at the first end 
of the linked list (top of the linked list. . ."address of the first free block"); 

write the block number of the primary block of heap memory to a next block field of the 
freed block of heap memory ("next free block address is updated to point to the former first free 
block"); 

and write the block number of the freed block to a top register. 

These changes allow for the new block of heap memory to be properly placed as the first 
entry of the linked list (page 3, paragraph 38). 

Regarding Claim 8, Trainin discloses a method for placing a freed block of a heap 
memory at the top of a linked list (first end of the linked list), modifying the same method to 
place the block of heap memory at the bottom of the linked list (second end of the linked list) 
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and another method for allocating blocks from the heap for use and removing them from the 
linked lists. Trainin' s allocation and removal method can also be modified to remove blocks 
from the bottom of the linked lists. Therefore, Trainin discloses the method of removing heap 
memory from the linked list heap management system by taking a primary block of heap 
memory resident at the first end of the of the linked list (Paragraphs 3 6-40). 

Regarding Claims 6 and 10, Trainin discloses setting the new block's "next free block 
address" to that of the primary block's address; in order to do this, the address of the primary 
block (former first block) must be read by the system (Page 3, paragraph 38). In determining the 
block number of a primary block (former first block) of heap memory resident at the first end of 
the linked list, the top register is read prior to writing the block number of the second block. 

Regarding Claims 9 and 11, Trainin discloses the method of allocating blocks from a 
heap memory and removing such block from the linked lists by: 

determining a block number of the primary block; 

reading a next block field of the primary block of memory ("next free block address"); 

and removing the primary block if the next block field of the primary block does not 
indicate a null (Page 3, paragraph 37). 

This system checks if the next block field of the primary block is a "null", indicating that 
this is the last block of the linked list, prior to removing a block of heap memory from the linked 
list. Additionally, when removing the top block of the heap memory, the new top block must be 
adjusted to point to the top of the heap ("writing the block number of the second block to the top 
register"). In determining the block number of the primary block, this block number must be 
read from the top register in the linked list. 
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Regarding Claims 29 and 32, Trainin discloses a computer system comprising: 
a microprocessor executing a software stream; 

a main memory array, a portion of the main memory array allocated to be a heap 
memory, and wherein unused portions of the heap memory are part of a heap pile, the heap pile 
further comprising (Figure 4 and Page 3, paragraphs 32-36) 

a plurality of blocks (see Figure 4); 

each block having a next block field ("next free block address"); 

and wherein the heap pile is maintained as a linked list, each block's next block field 
pointing to a next block in the list (paragraphs 36-38); 

a first bridge logic device coupling the microprocessor to the main memory array; 

a hardware device coupled to the heap memory through the first bridge logic device; 

wherein the software stream executed on the microprocessor removes blocks of heap 
memory from a beginning of the heap pile (allocated blocks are removed from the linked list, 
paragraph 36); 

and the hardware device returns blocks of heap memory to an end of the heap pile (freed 
blocks are returned to the linked list, paragraph 38), wherein non-free blocks are allocated to 
tasks being performed by a hardware device using the memory (Page 3, paragraph 0032) 
and newly freed blocks are freed by the hardware device that was using them once they are 
no longer in use; in freeing these blocks, the return to the linked list is initiated, therefore, 
the hardware device that was using the blocks initiates the return to the linked list. 

In this system allocation software is used to allocate the blocks that are being removed 
from the linked list. Hardware components are also used in the transferring of the data in the 
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blocks; such as buses. In this case, the first end of the heap is the bottom of the heap, and the 
second end is the beginning of the heap (Page 3, paragraphs 36- 38). 

Trainin et al. does not teach simultaneously returning a block of heap memory to the heap 
pile while heap operations are being performed on the other end of the linked list. 

Roohparvar et al. discloses improving memory access speeds by performing memory 
operations in a concurrent manner (Column 2, line 9-14). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to change the invention of Trainin et 
al. so that the allocation and returning of blocks to the heap are done concurrently since doing so 
would save processing time and make the system more versatile. Additionally, bridges are 
commonly used for the connection of devices. 

Regarding Claim 30, Trainin discloses the computer system wherein plurality of blocks 
can each have the same number of bytes or could be combined to form larger blocks of heap 
memory (Page 3, Paragraph 39). 

Regarding Claims 33-38, Trainin discloses allocating memory blocks in the heap for use 
in any task involving any of many hardware devices within a computer system. Therefore, the 
hardware device in question could be a graphics card, a network card, an audio card, a hard 
drive, or any other storage device or computer component (Page 3, paragraph 33) 

Response to Arguments 

5. Applicant's arguments filed on July 12 th , 2004 have been fully considered but they are not 
persuasive. 

Applicant argues that Trainin does not disclose returning the block of heap memory to the 
heap pile by a hardware device that used the block of heap memory. In Trainin's system non- 
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free blocks are allocated to tasks being performed by a hardware device using the memory 
(Page 3, paragraph 0032) and newly freed blocks are freed by the hardware device that was 
using them once they are no longer in use; in freeing these blocks, the return to the linked 
list is initiated, therefore, the hardware device that was using the blocks initiates the return 
to the linked list. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Midys Inoa whose telephone number is (703) 305-7850. The 
examiner can normally be reached on M-F 7:00am - 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mano Padmanabhan can be reached on (703) 306-2903. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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